Eliminating the water influx, water production/injection, and gas injection terms; defining G p =c e (p)(p i -p) and assuming that G p <1, then rearranging gives the follow-ing result: Rationale: The analysis of p/z-G p data for abnormally pressured gas reservoirs has evolved from empirical models and idealized assumptions (e.g., c f (p)= constant). We would like to establish a rigorous approach -one where any approximation is based on the observation of some characteristic behavior, not simply a mathematical/graphical convenience. 
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Implementation:
 Develop and apply a series of data plotting functions which clearly exhibit unique behavior relative to the p/z-G p data.  Use a "multi-plot" approach which is based on the dynamic updating of the model solution on each data plot.  Develop a "dimensionless" type curve approach that can be used to validate the model and estimate G.
Base Gas Material Balance Model:
(1/3)
The rigorous relation for the material balance of a dry gas reservoir system is given by Fetkovich, et al. as:
Eliminating the water influx, water production/injection, and gas injection terms, then rearranging gives the following definition:
Considering the condition where:
Then we can use a geometric series to represent the  D term in the governing material balance. The appropriate geometric series is given by:
or, for our problem, we have:
Substituting this result into the material balance relation, we obtain:
Base Gas Material Balance Model:
(2/3)
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A more convenient form of the p/z-cumulative model is:
We note that these parameters presume that  is constant. Presuming that  is linear with G p , we can derive the following form:
Obviously, one of our objectives will be the study of the behavior of  vs. G p (based on a prescribed value of G). 
